The essential oil of Thymus tosevii Velen. (Lamiaceae) growing wild in Greece was investigated by means of GLC, GC-MS, and the physico-chemical constants were determined. The essential oil content was 0.9 % .
Gas-liquid chromatography. The oil S O~L Ition in pentane was concentrated with a gentle stream of nitrogen and analyzed by capillary GC. Column: 25 m X 0.22 mm CP-sil-5 fused silica; temp.: 70-295" C, rise: 4" Clnlin; flow:
1.5 mumin NZ. Peak areas were measured with the aid of an Apple IIeIChron~atochart (IMI) system which also stored retention times togehter with integrated peak areas on disk.
Gas-chromatography-mass spectrometry (GC-MS).
Finnigan 3300 computerized system; column 25 m X 0.22 mm CP sil-5 fused silica: temp. 60-270" C, 6" C/min; flow 1.5 m11 ~nin He; 1 scanlsec. 70 eV.
Introduction
Thyme is one of the most familiar plants and of great popular reputation as herbal medicine, widely used by the ancient Egytpians, Greeks, and Romans -mentioned by Dioscurides, Ipokrates, Plinio -in medicines, parfumes, and other toiletries, with at least 120 species, growing generally in the Mediterranean area.
The essential oil of thyme has been reported for its expectorant and antiseptic properties and, furthermore, for the antimicrobial action of its vapour (1, 2, ' Pharmaceutical Technology Institute, Department of Pharmacy, Aristotelian University, Thessaloniki, 54006, Greece. Address for correspondence.
3). The obtained essential oils of the various species of thyme are nevertheless noticeably different in their pharmaceutical properties caused by their different composition of thymol, carvacrol, citral (4) . The essential oil is used especially in prescriptions as an ingredient of cough linctuses and in whooping cough and bronchitis. It is mentioned also in preparations for mouthwashes and creams in high concentrations as well as for liniments in conjuction with olive oil and other oils as rubefacient and counterirritant. Often it is additioned as "corrigentia" of taste and smell in dentifries, savons, and as food additive. To the present, it is mentioned in more than twelve National Pharmacopoeias and in two Homeopathic ones.
Thymus tosevii is one of the 21 thyme species growing in Greece. It presents flowering stems usually 10-20 cm erect to ascending, and often branched, shortly pubescent all round, woody at the base. The leaves are usually 10-15 X 3-5 mm, shortly petiolate, elliptic-lanceolate, acute. The inflorescence is often branched and long. The corolla is pale pink or red (5) . The investigated sample grows wildly in North Greece near ~h e ssaloniki. 
Material and Methods

Plant rnaterial
The collection of the investigated material was made in July from the mountain Hortiatis near Thessaloniki at 700 m altitude. The plant material was dried at room temperature, free from air circulation, until crisp. The drug was identified as Thymus tosevii Velen. by the laboratory of Systematic Botany of the Aristotelian University.
Yield and isolation of the essential oil
The essential oil content of the sample was determined according to the F. U. V111 (6). The plant material used, was thoroughly observed and examined for its botanical identity and then distilled. For the distillation a flask of 1000 m1 was used and distilled water was added [l7 times the weight of the leaves (7)]. After the adjustment of the distillation rate to 3-3.5 mumin (8) and the note of xylene, 20 g of thymus -without comminution -were distilled. The distillation was carried out in deionised water and the pH observed during distillation was 5.50-6.00. The distillation lasted 3 h. After the essential oil content determination, the distillation was repeated without xylene, and the obtained essential oil was dried over magnesium sulfate, and then was stored at 5-8" C. The oil sample was diluted to 20 m1 with pentane before the GC analysis.
Physico-chemical constants
The refractive index, the relative density, and the optical rotation were determined according to the Ph. Eur. (9) . The refractive index was determined by an Abbee refractometer, the optical rotation by a Perkin Elmer polarimeter model 141 in tubes of 1.00 dm at 20" C and the relative density by apycnometer at 20" C (Table I) .
Identification of components
The qualitative analysis of the composition of the essential oil of T. tosevii was carried out by means of gas liquid chromatography. Three columns of different polarity were used (UCCW 982 12 ft, FFAP 6 ft, and Carbowax 20 M 24 ft) with different temperature programs; furthermore a Scott column Carbowax 20 M of 50 m was used. The identification of the peaks was assigned by comparing the GC relative retention times with those of authentic substances on the above mentioned columns. The confirmation of nineteen constituents was carried out by GC-MS analysis and by comparison with the spectra of authentic samples and with published ones.
Gas liquid chromatographic analysis
Instrument Hewlett Packard 7620, column UCCW 982, 10%. S. S . , 12 ft, 1/8", on Chromosorb, 80-100 M,, injection temp. 220" C, column temp. 70-250" C, 4"/min., detector temp. 280" C, flow rate 30 mumin, He. 
Results and Conclusions
The Thymus tosevii Velen. essential oil content of the plant material was 0.9 %. The values of the physicochemical constants of the obtained oil are shown in Table I . In the oil, 47 peaks were detected, 27 of which were identified. Most of them were also analysed by MS and their identity was confirmed. From the 27 constituents, 12 are monoterpenehydrocarbons (a-pinene, camphene, p-pinene, sabinene, myrcene, a-terpinene, limonene, p-phellandrene, ytermpinene, allo-ocimene, p-cymene, and terpinolene), 1 is a sesquiterpene (caryophyllene), 11 are oxygenated monoterpenes (camphor, linalool, a-terpineol, terpinene-4-01, borneol, geraniol, citronellol, nerol, geranial, thymol, and carvacrol) and 2 are monoterpene esters (bornyl acetate and linalyl acetate).
Fig 1 shows typical gas chromatogram from the essential oil of T. tosevii. The names of the components corresponding to the peaks in the chromatogram are given in Table 11 , which also shows the percentage composition of the constituents.
The simultaneous presence of the constituents linalool, a-terpineol, nerol. and geraniol could not be considered as distillation artefacts, though the pH value of the distillation water remained near neutrality. It is known that few changes of great importance may occur, and only when conditions are rather harsh (10, 11, 12) ; moreover, considering that the fast recovery of the oil, the contact between the constituents and the distillation water is kept to a minimum.
Allthough the identification of both components thymol and geraniol in the obtained oil, may suggest the presence of more than one species of thymus in the distillation flask (13) , it could be assured that the plant material distilled, is to be considered integrally from the confirmed T. tosevii Velen.
From the quantitative analysis of the obtained essential oil of T. tosevii it is concluded that the main constituents are linalool (36.5 %), geraniol (27.5 %), thymol (8.3 %), borneol (5.8 %), and citronellol (3.0 % ), when the total amount of thymol and carvacrol in this species is only 8.5 % .
The percentage of the unidentified constituents is 1.62 % ; the peak No 33 is tentatively confirmed as germacrene D. 
